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Triclinic, PI 
a = 8.2766 (3) A 
b = 12.1728 (4) A 
c = 13.5041 (4) A 
a = 70.130 (2)° 
B = 73.935 (2)° 
y = 71.517 (2)° 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2001) 
T min = 0.901, r m;lx = 0.949 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.117 
S = 1.04 
4310 reflections 
317 parameters 
4 restraints 



0.046 



V = 1191.56 (7) A 3 
Z = 4 

Mo Ka radiation 
it, = 0.27 mm -1 
T = 296 K 

0.40 x 0.35 x 0.20 mm 



18017 measured reflections 
4310 independent reflections 
2701 reflections with / > 2tr(/) 
R iM = 0.049 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.23 e A~ 3 

A,o m i„ = -0.29 e A~ 3 



The title compound, C 10 H 14 N2O3S, crystallized with two 
molecules (A and B) in the asymmetric unit. The terminal 
methyl group of the ethylsulfonamide moiety in molecule B is 
disordered over two sets of sites with an occupancy ratio of 
0.61 (1):0.39 (1). Both molecules have L-shaped conforma- 
tions. In molecule A, the dihedral angles between the benzene 
ring and its ethylsulfonamide and methylamide substituents 
are 83.5 (3) and 13.34 (18)°, respectively. Equivalent values for 
molecule B are 87.9 (3) and 6.32 (16)°, respectively. The C- 
S— N— C torsion angles are 66.5 (3)° for A and -64.4 (3)° for 
B, indicating similar twists about the S— N bonds, but in 
opposite senses. In the crystal, the A molecules are linked by 
pairs of N s — H- ■ O (s = sulfonamide) hydrogen bonds, 
generating inversion dimers containing i?|(8) rings, while the 
B molecules are linked by N s — H- ■ O hydrogen bonds into 
C(10) [100] chains. Finally, N a — H- ■ O (a = amide) hydrogen 
bonds link the ^4-molecule dimers and B-molecule chains into 
a three-dimensional network. 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 




D-H 


H-A 


D-A 


D-H-A 


Nl-Hl/V- 


■ OX 


0.79 (3) 


2.13 (3) 


2.914 (3) 


173 (3) 


N2-H2/V- 


■ 04" 


0.80 (2) 


2.21 (2) 


3.006 (3) 


169 (3) 


N3-H3/V- 


■06" 


0.83 (3) 


2.03 (3) 


2.854 (3) 


173 (3) 


N4-H4/V- 


■ 03 iv 


0.75 (2) 


2.21 (2) 


2.960 (3) 


174 (3) 


Symmetry 
x,y + \,t. 


codes: (i) 


-.v, -y + 1, 


-z + 2; (ii) x,y- 


l.Z + l; (iii) 


x — l,y,z; (iv) 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997); software used to prepare material for 
publication: SHEEXL97. 

IUK thanks the Higher Education Commission of Pakistan 
for financial support under the project to strengthen the 
Materials Chemistry Laboratory at GCUL. 



Related literature 

For related structures, see: Hou et al. (2009); Khan et al. 
(2011); Rehman et al. (2011). 
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Experimental 

Crystal data 

Ci 0 H 14 N 2 O 3 S M r = 242.29 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SU2301). 
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Af-[4-(Ethylsulfamoyl)phenyl]acetamide 

J. Rehman, Ejaz, I. U. Khan, W. T. A. Harrison and S. Farid 

Comment 

As part of our ongoing structural studies of sulfonamides (Khan et al, 2011; Rehman et al, 2011), the synthesis and crystal 
structure of the title compound are reported on herein. The related stucture of ^-(p-acetamidobenzenesulfony^glycine has 
been described previously (Hou et al, 2009). 

The title compound, C10H14N2O3S, crystallized with two molecules (A and B) in the asymmetric unit (Fig. 1). The 
-CH3 group of the ethylsulfonamide moiety (atom C20) in molecule B is disordered over two positions [C20a and C20b 
with occupancies 0.61 (1):0.39 (1)]. Both molecules have i-shaped conformations in which the ethylsulfonamide group 
is roughly perpendicular to the benzene ring, but the methyl-amide group is almost coplanar with the same ring. In mo- 
lecule A the dihedral angles between the benzene ring (C 1 -C6) and the ethylsulfonamide (S 1 ,N 1 ,C9,C 1 0) and methylamide 
(N2,C7,03,C8) moieties are 83.5 (3) and 13.34 (18)°, respectively. The equivalent values for molecule B [benzene ring 
(C11-C16); ethylsulfonamide (S2,N3,C19,C20a); methylamide (N4,C17,06,C18)] are 87.9 (3) and 6.32 (16)°, respectively. 
The C — S — N — C torsion angles are 66.5 (3)° for A and -64.4 (3)° for B, indicating similar twists about the S — N bonds 
in the two molecules, but in opposite senses. Similar twists about the equivalent S — N bonds were seen in 4-methyl-A'-(4- 
aminophenyl)benzenesulfonamide (Rehman et al, 2011). 

In the crystal, the A molecules are linked by pairs of N s — H---0 (s = sulfonamide) hydrogen bonds to generate inversion 

2 

dimers containing R 2(8) rings (Fig. 2), while the B molecules are linked by N s — H— O hydrogen bonds into C(10) [100] 
chains (Fig. 3). Finally, N a — H- -O (a = amide) hydrogen bonds link the dimers and chains into a three-dimensional network 
- see Table 1 for details of the hydrogen bonding. 

Experimental 

Ethyl amine (1 mmol, 0.0654 ml) was dissolved in distilled water (20 ml) in a round bottom flask (100 ml) and 4- 
(acetylamino)benzenesulfonyl chloride (1 mmol, 0.23367 g) was added with stirring at room temperature while keeping the 
pH of solution between 8.0-9.0 with sodium carbonate solution (3%). After 4 h, the white precipitate formed was filtered, 
washed with distilled water and dried. Colourless block-like crystals of the title compound were grown from methanol by 
slow evaporation. 

Refinement 

Atom C20 and its attached H atoms were modelled as being disordered over two sets of sites with occupancies 
0.61 (1):0.39 (1). The N-bound H atoms were located in difference Fourier maps and their positions were freely refined 
with the constraint £/j S0 (H) = 1.2f/ e q(N) applied. The C-bound hydrogen atoms were placed in calculated positions (C — H 
= 0.93-0.97 A) and refined as riding atoms with {/i S0 (H) = k x U e n(C), where k = 1 .5 for methyl H-atoms and k = 1.2 for all 



sup-1 



supplementary materials 



other H-atoms. The methyl groups were allowed to rotate, but not to tip, to best fit the electron density. The methyl H-atoms 
attached to C8 and C18 were modelled as being equally disordered over two sets of sites, with occupancies 0.5:0.5. 



Figures 




i. '■ 



.1 w ' 



Fig. 1. The molecular structure of the two independent molecules (A and B) of the title com- 
pound, showing the numbering scheme and 50% displacement ellipsoids. Only the major dis- 
ordered component (C20A) for atom C20 is shown. The disordered methyl H-atom sites for 
C8 and CI 8 are shown in black and orange. 



Fig. 2. An i? 2 (8) inversion dimer of A molecules in the crystal of the title compound, linked 
by pairs of N — H— O hydrogen bonds [Symmetry code: (i) -x, -y+1, -z+2; C-bound H atoms 
have been omitted for clarity]. 



Fig. 3. A fragment of a C(10) chain of B molecules in the crystal of the title compound, linked 
by N — H—O hydrogen bonds [Symmetry code: (i) x-l, y, z; C-bound H atoms have been 
omitted for clarity]. 



iV-[4-(Ethylsulfamoyl)phenyl]acetamide 



Crystal data 

C10H14N2O3S 
M r = 242.29 
Triclinic, PI 
Hall symbol: -P 1 
a = 8.2766 (3) A 
b= 12.1728 (4) A 
c= 13.5041 (4) A 
a = 70. 130 (2)° 
[3 = 73.935 (2)° 
y = 71.517(2)° 

V= 1191.56(7) A 3 



Z=4 

J F(000) = 512 

D % = 1.351 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 2513 reflections 

6 = 2.6-23.2° 

|i = 0.27 mm 1 
7=296K 
Block, colourless 
0.40 x 0.35 x 0.20 mm 



Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2001) 
r min = 0.901, J max = 0.949 
18017 measured reflections 



4310 independent reflections 

2701 reflections with / > 2a(7) 
Ah* = 0.049 

Qmax = 25.3°, 0 m j n = 1.6° 

h = -9^9 

fc = -14->14 
/=-16-»16 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.046 

wR(F 2 ) = 0.117 

S= 1.04 

4310 reflections 
317 parameters 
4 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[o 2 (F 2 ) + (0.0542P) 2 ] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max = 0.001 

Ap max = 0.23 e A~ 3 
Ap min = -0.29eA- 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Occ. (<1) 


CI 


0.2008 (3) 


0.0487 (2) 


0.95681 (17) 


0.0464 (6) 




C2 


0.1609 (3) 


0.1059 (2) 


0.85534 (17) 


0.0505 (7) 




H2 


0.1827 


0.0615 


0.8069 


0.061* 




C3 


0.0899 (4) 


0.2270 (2) 


0.82678 (18) 


0.0525 (7) 




H3 


0.0648 


0.2649 


0.7584 


0.063* 




C4 


0.0548 (4) 


0.2939 (2) 


0.89748 (18) 


0.0520 (7) 




C5 


0.0892 (5) 


0.2362 (3) 


1.0001 (2) 


0.0727 (10) 




H5 


0.0637 


0.2801 


1.0494 


0.087* 




C6 


0.1599 (4) 


0.1162 (3) 


1.02838 (19) 


0.0704 (9) 




H6 


0.1816 


0.0782 


1.0976 


0.084* 




C7 


0.3582 (4) 


-0.1539 (2) 


0.9343 (2) 


0.0515 (7) 




C8 


0.4335 (4) 


-0.2783 (3) 


0.9973 (2) 


0.0711 (9) 




H8A 


0.4104 


-0.2813 


1.0717 


0.107* 


0.50 


H8B 


0.5566 


-0.2995 


0.9720 


0.107* 


0.50 


H8C 


0.3820 


-0.3341 


0.9887 


0.107* 


0.50 


H8D 


0.4889 


-0.3286 


0.9499 


0.107* 


0.50 


H8E 


0.3428 


-0.3104 


1.0496 


0.107* 


0.50 
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0.0430 (3) 


0.94944 (18) 0.31922 (14) 0.0715 (6) 




06 


0.8709 (2) 


0.7722 (2) 


0.55920 (14) 0.0725 (6) 




N3 


0.1303 (3) 


0.7306 (2) 


0.37712 (18) 0.0558 (7) 




H3N 


0.054 (4) 


0.737 (3) 


0.431 (2) 0.074 (10)* 




N4 


0.5909 (3) 


0.8385 (2) 


0.63127 (17) 0.0464(6) 




H4N 


0.531 (3) 


0.852 (2) 


0.6812 (19) 0.048 (9)* 




Atomic displacement parameters (A ) 












U n 


U 22 


t/ 33 


U 12 




u 


CI 


0.0546 (17) 


0.0509 (17) 


0.0336 (12) 


-0.0121 (14) 


-0.0065 (12) 


Ct fi1 A 1 {\ 1 ~\ 
U.U141 (11) 


C2 
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-0.0115 (12) 
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C3 
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0.0571 (19) 
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-0.0076 (16) 


-0.0162 (13) 
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U.Ul /U ( 12) 


C4 


0.0681 (19) 
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0.0412(13) 


-0.0069 (15) 


-0.0184(13) 


U.Ul jy (12) 


C5 


0.121 (3) 


0.058 (2) 


0.0444(15) 


-0.0006 (19) 


-0.0344 (17) 


A A/") A A ( 1 1\ 

— U.U244 (13) 


C6 


0.118 (3) 


0.0550(19) 
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0.0003 (19) 


-0.0320 (16) 
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C7 
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n ni/1 Cl\ 
U.U34 (2 ) 


SI 
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Ol 
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0.1001 (16) 


0.0299 (9) 
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Geometric parameters (A, °) 

CI— C6 1.381 (3) C12— H12 0.9300 

CI— C2 1.388 (3) C13— C14 1.383 (3) 

CI— N2 1.399 (3) C13— H13 0.9300 
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i in /: 

i ly.o 


pi i pi 7 un 

V./11 v. 1 z, — 1 1 1 z. 


1 1 Q n 


C12 — C13 — C14 


119.9 (2) 


C12 — C13 — H13 


120.1 


C14 — C13 — H13 


120.1 


C15 — C14 — C13 


119.8 (2) 


CI 5 — C14 — S2 


120.78 (18) 


p/r pi po f ' 1 

Co — C 1 — tz — C3 


2.8 (4) 


mo pi po pi 
JN z — C 1 — tz — C 3 


— 1 /O.D (Z ) 


pi po pi p/i 
C 1 — Cz — C3 — C4 


-0.8 (4) 


po pi p/i pc 
Cz — C3 — C4 — CD 


1 1 fA\ 

-1.3 (4) 


PO PI P/1 C 1 

Cz — C3 — C4 — a 1 


1 / /.O (Z) 


pi p/i pc p/: 
C3 — C4 CD — CO 


1.5 (5) 


c 1 p^i pc p/i 
al — C4 CD — Co 


— 1 / /.J (3) 


p/i pc p/; pi 
C4 — CD — Co — C 1 


0.6 (5) 


pi p 1 p/: pc 
Cz — CI — Co — CD 


-2.7 (5) 


mo pi r^t* pc^ 
JN z — C 1 — Co — CD 


1 /O.J (3 J 


PI P/1 C 1 P. 1 

C3 — C4 — a 1 — U 1 


7.2 (3) 


PC P/1 C 1 P. 1 

CD — C4 — a 1 — U 1 


1 /3.o (3) 


pi a c 1 pi 

C3 — C4 — a 1 — (Jz 


no a f1\ 

13o.U (Z) 


PC C^A C 1 P.1 

CD — C4 a 1 — Uz 


-43.1 (3) 


PI P/1 C 1 M 1 

C3 — C4 a 1 — JN 1 


-106. y (i) 


PC P/1 CI M1 

CD — C4 a 1 — JN 1 


/U.U (5 ) 


nn rn m 1 c 1 
C 1 0 — CV — JN 1 — a 1 


1 /6.0 (3) 


p. 1 ci m 1 po 

ui — ai — jn i — cy 


— 4y.s (^j j 


pi c 1 m 1 rn 
Uz — a 1 — JN 1 — Cy 


1 "70 T /"3\ 

—1 IS. 3 (3) 


P/1 C 1 VI Pn 

C4 — a 1 — JN 1 — Cy 


66.5 (3) 


03 — C7 — N2 — CI 


-2.7 (5) 


C8 — C7 — N2 — CI 


177.0 (3) 


C6— CI— N2— C7 


-166.0 (3) 


C2— CI— N2— C7 


15.2 (4) 


C16— Cll— C12— C13 


3.7 (4) 



i nnr /^tatd tutatt 
hlZUb — CzUB — hlZUr 


1 AO Z 


Uj — bz — U4 


I in A/1 i"\ 1 \ 

ny.U4 (11) 


r\z ci mi 
Uj — bz — JN3 


1 A£ 1 / 1 A\ 

1Uo.o3 (14) 


<J4 — bZ — JN 3 


1U /.Zo (13) 


CI ^1 A 

Uj — bZ — C14 


1 AO A*7 /" 1 T\ 

1UV.U / (12) 


U4 — bZ — C 1 4 


1 A*7 1 ^ /■ 1 T\ 
1U/.3J (1Z) 


\T1 ci A 

JN3 — bz — C14 


1 A£ AA / 1 1 \ 

lUo.vU (11) 


v 1 y IN D JZ. 


1 1 Q 1 ^7~i 


Ciy — N3 — H3N 


115 (21 


S2 — N3 — H3N 


110 (2) 


C17 — N4 — Cll 


128.9 (2) 


C17 — N4 — H4N 


117 (2) 


Cll — N4 — H4N 


114 (2) 


M/i n i rn 

JN4 — Cll — Clz — C13 


— 1 / /. 1 (Z) 


Cll — Clz — CI 3 — C14 


A O //1\ 

-0.8 (4) 


rn pii r^i^i nc 
Clz — Cli — C14 — C1D 


1 A /■/1\ 

-1.9 (4) 


rn pii ci 
C 1 z — C 1 3 — C 1 4 — az 


1 "71 AA / 1 A\ 
1 /3.VU (IV) 


/ — i pk pit 
C13 — C14 — C1D — C16 


1 T //1\ 

1.7 (4) 


CI p|i pi c pu 

az — C 1 4 C 1 D — C 1 6 


— 1 /4.1 (Z) 


pn pi i pi<r p] c 

Clz — Cll — CI 6 — C1D 


1 A //1\ 

-3.9 (4) 


M/1 PI 1 pi<r pir 

JN4 — Cll — C16 — C1D 


1 /o.y (z) 


PI 1 PIC P1/T P11 

C 14 — C 1 D — C 1 6 — C 1 1 


1 1 SA\ 

1 .3 (4) 


pi c p| A O P.£. 

C 1 D — C 1 4 — az — CD 


1/11 A 

— 141 .U (Z ) 


P11 pn ci P.C 

C 1 3 — C 1 4 — az — CD 


43. Z (Z) 


PIC P 1 A ci r\A 

C 1 D — C 1 4 — az — U4 


1 A O /I \ 

-lU.o (3) 


P 1 1 P1/I CI PM 

C 1 3 — C 14 — az — U4 


1 "71 A £ ( 1 A\ 

1 /3.4o (IS*) 


PK P1/1 CO Ml 

C 1 D — C 1 4 — az — JN 3 


1 A/1 A 

1U4.U (Z) 


pii pn ci Ml 

C 1 3 — C 1 4 — az — JN 3 


HI i-l /T\ 

-71.7 (2) 


PTP1T5 pin Ml Ol 

CzUhs — C 1 y — JN 3 — az 


lUz.6 (6j 


pin a pm mi co 
CzO A — C 1 y — JN 3 — az 


1 £-A O //I \ 

164.6 (4) 


P.^ O Ml P1 Q 

UD — az — JN 3 — C 1 y 


1 "7Q 1 

i /y.i (^zj 


P./1 ct mi pin 
(J4 — az — JN 3 — C 1 y 


50.5 (3) 


CI 4— S2— N3— C19 


-64.4 (3) 


06— CI 7— N4— Cll 


2.5 (4) 


CI 8— CI 7— N4— Cll 


-177.5 (2) 


C16— Cll— N4— C17 


-6.6 (4) 


C12— Cll— N4— C17 


174.2 (3) 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

Nl— H1N-02 1 0.79 (3) 2.13 (3) 2.914 (3) 173 (3) 

N2— H2N-04" 0.80 (2) 2.21 (2) 3.006 (3) 169 (3) 

N3 _H3N-06 m 0.83 (3) 2.03 (3) 2.854 (3) 173 (3) 

N4 _H4N-03 iv 0.75 (2) 2.21 (2) 2.960 (3) 174 (3) 
Symmetry codes: (i) -x, -y+l, -z+2; (ii) x,y-\,z+\; (iii) x— 1 , >>, z; (iv) x,y+\,z. 
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